ment of the fiDc particles during drive, and thus can be an 
electron-emitting device that is stable and of elongated life. 

The electron emission efficiency can be improved by 
suitably adjusting the density of the fine particles. 

The electron-emitting device having the semiconductor 
layer as iUustrated in FIG. 17 makes it possible to lower the 
drive voltage by controlling the electrical resistance of the 
semiconductor, and also can be effective in improvement of 
emitted currents. 

\^We claim: 

rx^ method of prqjaring an electron-emitting device, 
comprising the steps of: 

forming electrodes ofposed to each other on a substrate; 

forming between the electrodes and in contact therewith 
an insulating layer in which fine particles are com- 
pletely enclosed; and 

sctching the insulating layer so as to partially expose the 
\fine particles. 

2. method of preparing an electron-emitting device 
comprising the steps of: 

forming electrodes 0]^sed to each other on a substrate; 

forming between the electrodes and in contact therewith 
a seraiconductcr layer in which fine particles are com- 
pletely enclosed; and 

etching the semiconductor layer so as to partially expose 
the fine partidcs- 

method of prqjaring an electron-emitting device, 
comprising the steps, of: 

(i) forming a semiconductor layer on a substrate; 

(ii) fonning electrodes on said semiconductor layer; and 

(iii) dispersing fine particles between said electrodes. 

4. The method of claim 3, wherein said semiconductor 
layer comprises a layer comprising an amoq^ous silicon 
semiconductor, a crystallized silicon seraiconductOT, or a 
compound semiconductor 

5. The method of claim 3. wherein said semiconductor 
layer has a film thickness of from 50 angstroms to 10 pm. 



[y A method of fabricating an electron-emitting 
device whichX comprises a pair of electrodes and a layer disposed 
between the eJ^ctrodeSr the method comprising the steps of; 

lisposing the pair of electrodes in first and 
second regions phNa substrate, respectively; and 
/ providing the layer between the regions, the layer 

comprising a metall and a semiconductor. 



7 , The methoflybf Claim 6, wherein the metal is Pd. 



8 , The method of Claim 6 or 7, wherein the 
semiconductor is selected from the group consisting of carbon and 




SnO ., 



^ 9_t/ A method of fabricating an electron-emitting 

device, comprising the steps of; 

disposing a pair of electrodes in first and second 
regions on a substrate, respectively; and 

providing a layer between the regions, the layer 
comprising carbon and a metal. 



10 * The method ofe-fClaim 9, wherein the metal is Pd, 




11 n The method or TTTaiTu ^ , 
primarily carbon. 



^rem the layer comprises 
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12 A method of fabricating an electron-emitting 
device, comprising fche steps of; 

disposing a pair of electrodes in first and second 
regions on a substrate\ respectively; and 

provicfan<^ a layer between the regions, the layer 
comprising an insulating Viaterial and at least some conductive 
particles which protrude from a surface of the layer, 

13 , The methoti of Claim 12, wherein the conductive 
particles comprise a material selected from the group consisting 
of a metal, a semi -metal, land a semiconductor. 



14 . The method pf Claim 13, wherein the semiconductor 

is SnO ;,, 



15 , The method of Claim 12, 13, or 14, wherein the 
insulating material is SiO . . 
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16 . » method of fabricating an electron-emitting 
device, comprising the steps of; 

disposing a pair of electrodes in first and second 
regions on a substrate, respectively; and 

providfLng a layer between the regions, the layer 
A y comprising carbon and at least some conductive particles. 



17 . The me. 



comprises primarily c 



lod of Claim 16, wherein the layer 



18 . \ The method of Claim 17, wherein the conductive 
particles comprise a material selected from the group consisting 



of a metal, a semi-metal, and a semiconductor. 



m 




19. The 



20 « The mg 



of Claim 13. wherein the metal is Pd. 



of any one of Claims 16-19. wherein at 



least some of the conductive particles protrude from a surface of 



the layer. 
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21, The method of any one of Claims 12-14 and 16-19, 
wherein the conductive particles are spatially separated from one 
another, 

22 , The me-Ahod of any one of Claims 12-14 and 16-19, 
wherein diameters of tiie conductive particles are in a range of 
several tens of angstroms to several micrometers. 



23 , A method ok fabricating an electron-emitting 
device, comprising the stems of; 

forming an insulating layer on a first portion of 
a surface of a substrate, sA as to define a step-like structure; 

disposing a furst electrode on a second portion of 
the surface of the substrate: 

disposing a sepond electrode on an upper surface 
of the insulating layer; an^ 

providing a ^^^e^ along a side of the insulating 



layer, between the first and second electrodes, the layer 



comprising a metal and a semic 



inductor. 



24, The method of/t:iair\ 23, wherein the side of the 
insulating layer includes a silgf ac^ which is substantially 
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perpendicular to the surfacevof the substrate, and the layer is 
provided on that surface, 

25. The metnpd/of cAaim 23 or 24, wherein part of the 
insulating layer also is formed\on a portion of the first 
electrode. 

^^0^ 2>1 26. The method of Claim 23 or 24, wherein the metal is 
Pd, I 

27 . The method of Claim 26, wherein the semiconductor 

is carbon. 

28. J A method of fabricating an electron-emitting 
device, comprising the steps of; 

forming an insulating layer on a first portion of 
a surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of 
the surface of the substrate; 

disposing a second electrode on an upper surface 
of the insulating layer; and 
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providing a layer along a side of the insulating 
layer, between the first and second electrodes, the layer 
comprising an insulating material and a conductive material. 



29 , \ The method of Claim 28, wherein the side of the 
insulating layer includes a surface which substantially 
perpendicular (^'the surface of the substrate, and the layer is 
provided on that\ surface. 



30. The met 




Claim 28 or..^,2^"rwherein part of the 



insulating layer also is ^jD-ritted on a portion of the first 
electrode . 



£>bt 31 . The method of Claim 2 8^Q3r^, wherein the 

conductive material is .^s-eTected from the group consisting of Pd 



and SnO n. 



32 . The method of Claim 31, wherein the insulating 
material is SiO. 



1 33 . A method of fabricating an electron-emitting 
device, comprising the steps of; 
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forming an insulating layer on a first portion of 
a surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of 
the surface of the substrate; 

disposing a second electrode on an upper surface 
of the insulating layer; and 

providing a layer along a side of the insulating 
layer, between the first and second electrodes > the layer 
including carbon and at least some conductive particles > 

34 . The method of Claim 33, wherein the layer 
comprises primarily carbon. 



35 * The method of Claim 33 or 34, wherein the 
conductive particles include Pd, 



/ 36. 



Avmethod of fabricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device com)^rising a pair of electrodes and a layer 
^ disposed between thfe\ electrodes , wherein each electron-emitting 
device is prepared by\ a method comprising the steps of; 
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disposing the pair of electrodes in first and 
second regions on a substrate, respectively; and 

providing the layer between the regions, the layer 
comprising a metal and a semiconductor. 



includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of; 

disposing a pair of electrodes in first and second 
regions on a substrate, respectively; and 

providing a layer between the regions, the layer 
comprising carbon and a metal. 



38 , A method of fabricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of; 

disposing a pair of electrodes in first and second 
regions on a substrate, respectively; and 

providing a layer between the regions, the layer 
including an insulating material and at least some conductive 



/ 



37. 



A method of fabricating an electron source that 
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^^^^--^ particle?s, wherein at least some of the conductive particles 



^7 

' protrude^rom a surface of the layer. 



/39 . A method of fabricating an electron source tnat 
includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of I 

forming an insulating layer on a first portion of 
a surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of 
the surface of the substrate; 

disposing a second electrode on an upper surface 
of the insulating layer: and 

providing a layer along a side of the insulating 
layer, between the first and second electrodes, the layer 
comprising a metal and a semiconductor, 

^ 40 , A method of fabricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of: 
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forming an insulating layer on a first portion of 
a surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of 
the surface of the substrate; 

disposing a second electrode on an upper surface 
of the insulating layer; and 

providing a layer along a side of the insulating 
layer, between the first and second electrodes, the layer 
comprising an insulating material and a conductive material. 

{ 41 > A method of fabricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of; 

forming an insulating layer on a first portion of 
a surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of 
the surface of the substrate; 

disposing a second electrode on an upper surface 
of the insulating layer; and 
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providing a layer along a side of the insulating 
layer, between the first and second electrodes, the layer 
including carbon and at least some conductive particles > 



^/^ 42 . A~method of fabricating an image forming apparatus 



which includes an electron 



electron source including 



source and a phosphor plate, the 



plurality of electron-emitting devices 



that are each prepared by ^ method according to any one of Claims 
36-41. 



\l 43 . A method of fabricating an electron-emitting 
device which comprises a pair of electrodes and a layer disposed 
between the electrodes, the piethod comprising the steps of; 

disposing a pair ojE electrodes in first and second 
regions on a substrate, respfg^ively ; and 

providing the layeri between the regions, the layer 
being a semiconductor layer that includes a metal. 

44 . The methgq^f Claim 43, wherein the metal is Pd, 
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45 > The method of Claim 43 or 44, wherein the 
semicondu^or layer includes a semiconductor selected from the 



group con 



A 




q of carbon and SnO . , 



4'6.. A method of fabricating an electron-emitting 
device, comprising -fthe steps of; 

disposing a pair of electrodes in first and second 
regions on a substrate, respectively; and 

providing a iayer between the regions, the layer being 
an insulating layer whilch includes at least some conductive 
particles, wherein at least some of the conductive particles 
protrude from a surface pf the layer, 

47 , The methodto Claim 46, wherein the conductive 
particles include a materLal selected from the group consisting 
of a metal, a semi -metal, land a semiconductor > 



is SnO 



48 , The method oE Claim 47, wherein the semiconductor 




^^^9_j_ A method of fabricating an electron-emitting 
device, comprising the steps of: 
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forming an insulating layer on a first portion of a 
surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of the 
surface of the substrate; 

disposing a second electrode on an upper surface of the 
insulating layer; and 

providing a layer along a side of the insulating layer, 
between the first and second electrodes, the layer being a 
semiconductor layer which includes a metal. 

^ 50 . A method of fabricating an electron-emitting 
device, comprising the steps of; 

forming an insulating layer on a first portion of a 
surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of the 
surface of the substrate; 

disposing a second electrode on an upper surface of the 
insulating layer; and 

providing^ a layer along a side of the insulating layer, 
between the first and second electrodes, the layer being an 
insulating layer which includes a conductive material. 
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^1 * A methbd of fabricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of: 



disposing a pair of electrodes in first and second 
regions on a substrate, respectively; and 

providing a laven between the regions, the layer 
' comprising carbon and at least some conductive particles. 



52 . A method of fa&ricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device comprising a pavLr of electrodes and a layer 
disposed between the electrodes, \ each electron-emitting device 
being prepared by a method comprising the steps of; 

disposing a pair of electrodes in first and second 
regions on a substrate, respectively ; and 

providing the layer betwg^n^the regions, the layer 
being a semiconductor layer which imcludes a metal > 



53 , A method of fabricating an electron source that 
includes a plurality of electron-emit-qing devices, each electron- 
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emitting device beingyprepared by a method comprising the steps 
of; 

disposing a p^r of electrodes in first and second 
regions on a substrate, pespectivelv; and 

providing a laY<sr between the regions, the layer being 
a carbon layer which includes a metal. 




^> A method of \fabricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device being preparpd by a method comprising the steps 
of; 

disposing a pair o^^lectrodes in first and second 
regions on a substrate, respeptlvely ; and - , 

providing a layer between the regions, the layer being 
an insulating layer which includes at least some conductive 



particles, wherein at least some of the conductive particles 
protrude from a surface of thellayer. 



5 



5 . A method of fabricating an electron source that 



includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of; 
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# • 

forming an insulating layer on a first portion of a 
surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of the 
surface of the substrate; 

disposing a second electrode on an upper surface of the 
insulating layer; and 

providing a layer along a side of the insulating layer, 
between the first and second electrodes, the layer being a 
semiconductor layer which includes a metal. 

A56 . A method of fabricating an electron source that 
includes a plurality of electron-emitting devices, each electron- 
emitting device being prepared by a method comprising the steps 
of: 

forming an insulating layer on a first portion of a 
surface of a substrate, so as to define a step-like structure; 

disposing a first electrode on a second portion of the 
surface of the substrate; 

disposing a second electrode on an upper surface of the 
insulating layer; and 
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providing a layer along a side of the insulating layer, 
between the first and second electrodes, the layer being an 
insulating layer which includes a conductive material, 

, A method of fabricating an image forming apparatus 
which includes an electron source and a phosphor plate, the 
electron source including a plurality of electron-emitting 
devices that are each prepared by a method according to any one 
of Claims 51-56. 
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